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Abstract
Increasing crop irrigation efficiency in order refinement of the productive potential of the soil and plants, is
considering solving technological problems related to the structure and crop rotation, tillage, fertilization of crops,
drinking water, irrigation system and technique irrigation. Thus, the objectives of the research over time include:
determination of crop water consumption, determining the optimum irrigation and technical elements of watering
methods etc. We conducted a study on water consumption for irrigation main crops in Romania, in the following
sectors: fruits and vegetables, field crops, industrial crops and medicinal and aromatic and medicinal plants. This
calculation does not include water consumed in the fight against crop pests. The study was conducted to raise awareness
on high consumption of water and how responsible consumption given that this resource is finite, it is not inexhaustible.
For this purpose, the study subject of this work opens new horizons in terms of development by specialists of modern
methods of irrigation of crops with lower water consumption as well.
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1. Introduction
The study was conducted in order to
increase the population knowledge concerning
consumption of water and on responsible
consumption in conditions, in which this resource is
finite, is not inexhaustible.
For this purpose, the study that is the
subject of this work opens up new horizons in terms
of development by specialists in modern methods of
crop irrigation with water consumption as reduced.
Increasing the efficiency of irrigation of agricultural
crops, in the interests of increasing productive
potential of top soil and plants, will contribute for
solving problems related to the structure and
technological crop rotation, soil, fertilization, water
consumption, irrigation and irrigation technique.
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Thus, among the objectives of the research
carried out over time, you can enumerate:
determination of water consumption, optimal
irrigation regime and technical elements of watering
methods, etc.
We have conducted a survey on the
consumption of water from the irrigation of the
main crops in Romania, in the following sectors:
fruits and vegetables, crops, plants and medicinal
herbs and medicinal and aromatic plants. This
calculation does not include the water consumed in
the process of combating crop pests.
2.Material and Method
In this paper we realised a study about the
main crops from Romania from the past five years
(2007 - 2011). This study found its usefulness in the
development of updated databases in terms of water
consumption in Romania and to the way in which it
can reduce the consumption of water.
It is very important the knowledge at the
national level of water consumption, especially in
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We have conducted a survey on the
consumption of water from the irrigation of the
main crops in Romania, in the following sectors:
fruits and vegetables, crops, plants and medicinal
herbs and medicinal and aromatic plants.
This calculation does not include the water
consumed in the process of combating crop pests.
3.Results and Discussions
According to the above data, it can be
affirmed that, in the past 5 years, the consumption
of water for the crops was about 40730920 thousand
m3/ha, the plants with the highest consumption of
water as plants vegetables, followed by field crops.
The vegetable sector
In the year 2011, the area cultivated with
vegetables, and solariums in the field was 232,9
hectares and the production was of 3302,5 thousand
tons. Data on the evolution of the area and
production are showed in the tables 1 and 2.
In terms of irrigating vegetables in table 3 it
could seen the amount of water needed for
cultivation of vegetables.
According to the data from table 3, one can
calculate the amount of water to the vegetable plants
in the period 2007 - 2011 (fig. 1).
Table 1. The evolution of the area and vegetables production
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 253.4 268.6 267.1 262.7 232.9
Total production thousands t 3116.8 3819.9 3901.9 3863.6 3302.5
Source: INS - Statistical Yearbook of Romania, 2007-2010 * Dates MASR-AGR 2B [2]
Table 2. Data on the evolution of the area and production of tomatoes, onions, cabbage, peppers and other vegetables
Culture Specification UM 2007 2008 2009 2010 2011*
Tomatoes Surface thousands ha 46.0 51.5 49.1 49.8 47.1
Total production thousands t 640.8 814.4 755.6 768.5 809.4
Cheap Surface thousands ha 34.1 35.0 35.2 33.8 32.7
Total production thousands t 325.0 395.6 378.1 369.1 387.9
Bars Surface thousands ha 46.1 49.0 48.3 47.0 43.6
Total production thousands t 893.2 964.6 1001.9 981.2 1037.2
Arden Surface thousands ha 18.6 20.2 20.0 21.0 19.4
Total production thousands t 184.9 238.7 245.7 243.5 245.2
Other Surface thousands ha 108.6 112.9 114.5 111.1 90.1
Total production thousands t 1072.9 1406.6 1520.6 1501.3 822.8
Source: INS - Statistical Yearbook of Romania, 2007-2010 * Dates MASR-AGR 2B [2]
Table 3.  The number of watering and norms appropriate for different vegetal cultures
No. Specie No. of  watering [1] Norm of watering [m3/ha]
1. Tomatoes 7 - 8 300 - 350
2. Onion 7 - 8 300 - 350
3. Cabbage 5 - 6 300 - 400
4. Pepper 9 - 10 350 - 400
5. Eggplant 9 - 10 400
6. Garlic 3 - 5 300 - 350
7. Beans 3 - 4 300
8. Leeks 5 - 8 300 - 350
9. Peas 3 300
10. Carrots 7 - 9 300 - 350
11. Beetroot 5 - 6 300 - 350
12. Cucumbers 4 - 5 300
13. Zucchini 4 - 5 300
14. Melons 3 - 4 300
15. Watermelons 3 - 4 300
16. Cauliflower 7 - 8 400
17. Salad 2 - 3 200 - 250
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Figure 1. Water consumption of vegetable in Romania (m3/thousands ha) during the period 2007 - 2011, per watering
The fruit sector
In 2011 the plantations (orchards bearing) was
155.6 hectares and total production of the fruit was
of 1475.3 thousand tons (total production orchards +
family gardens). Data on the evolution of the area
and production are showed in the tables 3 and 4.
Irrigations of fruit species is done in the months
of May and August, in dry periods, when the moisture
index falls below 50% (table 6). According to the data
from table 6, one can calculate the amount of water to
the fruit trees in the period 2007 - 2011 (fig. 1).
Table 3. The evolution of the area and fruits production
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 253.4 268.6 267.1 262.7 232.9
Total production thousands t 1085.8 1179.2 1323 1419.6 1475.3
Source: INS - Statistical Yearbook of Romania, 2007-2010 * Dates MASR-AGR 2B [2]
Table 4. Data on the evolution of the area and production of tomatoes, onions, cabbage, peppers and other vegetables
Culture Specification UM 2007 2008 2009 2010 2011*
Apple Surface thousands ha 61.3 57.9 56.4 56 56
Total production thousands t 475.4 459.0 517.5 552.9 600.9
Plum Surface thousands ha 83.8 80.8 65.8 69 78
Total production thousands t 372.6 475.3 533.7 624.9 550.2
Other fruit Surface thousands ha 60.9 68.3 82.8 73.6 21.6
species Total production thousands t 237.8 244.9 271.8 241.8 324.2
Source: INS - Statistical Yearbook of Romania, 2007-2010 * Dates MASR-AGR 2B [2]
Table 6.  The number of watering and norms appropriate for different vegetal cultures
No. Specie No. of  watering [1] Norm of watering [m3/ha]
1. Apple 2 - 3 300 - 400
2. Plum 2 - 3 300 - 400
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Figure 2. Water consumption of fruit species in Romania (m3/ha) during the period 2007 - 2011,
by watering
The field crops
The field crops may be framed into several
categories, namely: cereal, technical plants and
herbs and medicinal herbs.
For this reason, we treated the watering issue
accordingly (tables 8 – 18). Wheat and corn are the
concerned cereals in this study.
The norm for watering is 300 - 400 m3
water/hectare and is made only in dry areas
(southern Romania), in the Transylvania irrigate less
often, in very dry periods. At a rate of 350 watering
m3/ha, water requirements (table 8) will be
10,277,470 m3/thousands ha by watering. If the
planting soil moisture is low sin u ensure a smooth
East, will be applied after planting to watering of
200 - 250 m3/ha. The rules of watering will be 500
m3/ha and will be applied whenever the need arises.
At a rate of 250 watering m3/ha, water requirements
(table 10) will be of 6,022,500 m3/hectares by
watering in the period 2007 - 2011.
Table 7. Data on the evolution of the area and wheat production in Romania [2]
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 1975.0 2110.3 2148.8 2162.4 1977.7
Average production Kg/ha 1541 3403 2421 2688 3637
Total production thousands t 3044.5 7181.0 5202.5 5811.8 7192.2
Table 8. Data on the water requirements for wheat
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 1975.0 2110.3 2148.8 2162.4 1977.7
Water requirements m3/thousands ha 691250 7385105 752080 756840 692195 10277470
Table 9. Data on the evolution of the area and corn production in Romania [2]
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 2525.8 2449.5 2344.9 2108.7 2616.1
Average production Kg/ha 1526 3213 3406 4297 4480
Total production thousands t 3855.1 7870.0 7987.7 9060.7 11720.2
Table 10. Data on the water requirements for corn
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 2525.8 2449.5 2344.9 2108.7 2616.1
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The technical plants
Taking into consideration that sugar beet is
water intensive crop irrigation is becoming a very
effective measure, giving the opportunity to
improve products both in terms of quantity and
quality. In order to cover the amount of water to the
sugar beets is necessary 1 - 3 watering, watering
rule 400 - 600 m3/ha, depending on the nature of the
soil, plant development phase and the method of
watering. A standard watering 500 m3/ha, water
requirements (table 12) will be 110,900 m3/thousand
ha, in the period 2007 - 2011.
Watering of the tobacco must respect the rule,
which recommend 300 - 400 m3/ha, 4 to 6
watering/year.
At a rate of 350 watering m3/ha/year 5
watering, water requirements (table 14) will be
11,375 m3/thousand ha, in the period 2007 - 2011.
Table 11. Data on the evolution of the area and sugar beet production in Romania [2]
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 28.7 20.4 21.3 21.7 18.8
Average production Kg/ha 26065 34564 38296 38036 35904
Total production thousands t 748.8 706.7 816.8 837.9 675.0
Table 12. Data on the water requirements for sugar beet
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 28.7 20.4 21.3 21.7 18.8
Water requirements m3/thousands ha 14350 10200 10650 10850 9400 55450 x  2 watering = 110,900
Table 13. Data on the evolution of the area and tobacco production in Romania [2]
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 1.1 1.2 0.9 1.5 1.8
Average production Kg/ha 1.025 1.916 1.842 1.939 1.555
Total production thousands t 1.1 2.4 1.6 3.0 2.8
Table 14. Data on the water requirements for tobacco
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 1.1 1.2 0.9 1.5 1.8
Water requirements m3/thousands ha 385 420 315 525 630 2275 x 5 watering = 11,375
The medicinal and aromatic plants
The norm recommended for medicinal
plants watering is 200 - 300 m3/ha. At a rate of 250
watering m3/ha/year to watering, water requirements
(tables 15 and 16) will be 13,125 m3/thousand ha, in
the period 2007 - 2011.
Table 15. Data on the evolution of the area and medicinal and aromatic plants production in Romania [2]
Specification UM 2007 2008 2009 2010 2011*
Area thousands ha 7.4 7.3 10.1 15.9 11.8
Average production Kg/ha 392 1027 703 993 906
Total production thousands t 2.9 7.5 7.1 15.8 10.7
Table 16. Data on the water requirements for medicinal and aromatic plants
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 7.4 7.3 10.1 15.9 11.8
Water requirements m3/thousands ha 1850 1825 2525 3975 2950 13125
The potato culture
Potato is a very extensive culture in Romania.
The norm of watering is 500-700 m3/ha, 5 - 6
watering/ year. At a watering rate of 600 m3/ha/year,
5 watering, water consumption in the period 2007 -
2011 is going to be 3855000 thousand m3/ha (table
18). The water consumption in analyzed crop
cultures (vegetables, fruits, field crops, technical
plants, medicinal and aromatic plants, potato) is
presented in fig. 3.
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Table 17. Data on the evolution of the area and potato production in Romania [2]
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 253.4 268.6 267.1 262.7 232.9 1284.7
Table 18. Data on the water requirements for potato crops
Specification UM 2007 2008 2009 2010 2011* Total
Area thousands ha 253.4 268.6 267.1 262.7 232.9 1284.7
Water requirements m3/thousands ha 761100 805800 801300 788100 698700 3855000
Figure 3. Crop water consumption in Romania (m3/hectares) during the period 2007 - 2011
4. Conclusions
Increasing the efficiency of irrigation of
agricultural crops, in the interests of increasing
productive potential of top soil and plants, in
solving problems related to the structure and
technological crop rotation, soil, fertilization, water
consumption, irrigation and irrigation technique.
Thus, among the objectives of the research carried
out over time, you can enumerate: determination of
water consumption, optimal irrigation regime and
technical elements of watering methods, etc.
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